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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink-jet 
recording head capable of preferably connecting a 
driving circuit and an external wiring as well as 
preventing cracking of a substrate, and an ink-jet 
recording apparatus. 

SOLUTION: In an ink-jet recording head comprising a 
channel forming substrate 10 with a pressure generating 
chamber 1 2 communicating with a nozzle opening 
formed, and a piezoelectric element 300 provided on one 
surface side of the channel forming substrate 10 for 
generating the pressure change in the pressure 
generating chamber 12, an external wiring 120 with a 
driving circuit 1 10 for driving the piezoelectric element 
300 mounted is fixed on a bonding substrate 30 to be 
bonded on the piezoelectric element 300 side of the 
channel forming substrate 10 as well as the driving 
circuit 1 10 and a lead wiring 90 led out from the 
piezoelectric element 300 are connected electrically via 
a connection wiring 1 30 provided by wire bonding. 
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^ NOTICES * 

JPO and NCI PI are not iresponsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the Inkjet type recording head possessing the passage formation substrate with 
which the pressure generating room which is open for free passage to a nozzle orifice is formed, 
and the piezoelectric device of this passage formation substrate which it is prepared 
[ piezoelectric device ] in a field side through a diaphragm on the other hand, and makes said 
pressure generating interior of a room produce pressure variation While having the junction 
substrate joined to said piezoelectric-device side of said passage formation substrate External 
wiring with which the drive circuit for driving said piezoelectric device was mounted on this 
junction substrate is fixed. And the ink jet type recording head characterized by connecting 
electrically through connection wiring which was pulled out from said drive circuit and said 
piezoelectric device, and with which it pulled out and wiring was formed of wirebonding. 
[Claim 2] The ink jet type recording head characterized by said drive circuit carried in said 
external wiring having fixed to said junction substrate in claim 1. 

[Claim 3] The Inkjet type recording head characterized by having the outcrop to which the part 
by the side of a connection side with said external wiring of said drive circuit is exposed in claim 
2, and connecting said connection wiring to said drive circuit by said outcrop. 
[Claim 4] The Inkjet type recording head characterized by being the through tube prepared in 
the field to which said outcrop counters said drive circuit in claim 3. 

[Claim 5] The Inkjet type recording head characterized by preparing said outcrop in the field 
which counters the periphery section of said drive circuit in claim 3 or 4. 

[Claim 6] The Inkjet type recording head characterized by the field of the opposite side having 
fixed to said junction substrate with said drive circuit of said external wiring in claim 1. 
[Claim 7] The Inkjet type recording head characterized by having set they being [ any of claims 
1-6 ], and external wiring with which said drive circuit was carried having fixed to said junction 
substrate by die bonding. 

[Claim 8] The Inkjet type recording head characterized by setting they being [ any of claims 1- 
7 ], forming said pressure generating room in a silicon single crystal substrate of anisotropic 
etching, and forming each class of said piezoelectric device by membrane formation and the 
lithography method. 

[Claim 9] The Inkjet type recording device characterized by providing which Inkjet type 
recording head of claims 1-8. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention constitutes a part of nozzle orifice which carries out the 
regurgitation of the ink droplet, and pressure generating room open for free passage from a 
diaphragm, forms a piezoelectric device in the front face of this diaphragm, and relates to the ink 
jet type recording head and ink jet type recording device which make an ink droplet breathe out 
with the variation rate of a piezoelectric device. 
[0002] 

[Description of the Prior Art] A part of nozzle orifice which carries out the regurgitation of the 
ink droplet, and pressure generating room open for free passage are constituted from a 
diaphragm, and two kinds are put in practical use by the ink jet type recording head which makes 
this diaphragm transform by the piezoelectric device, and the ink of a pressure generating room 
is pressurized [ recording head ], and makes an ink droplet breathe out from a nozzle orifice 
although what used the electrostrictive actuator in the longitudinal-oscillation mode elongated 
and contracted, and the electrostrictive actuator in flexurally oscillating mode were used for the 
shaft orientations of a piezoelectric device. 

[0003] The former can change the volume of a pressure generating room by making the end face 
of a piezoelectric device contact a diaphragm, and while manufacture of the head suitable for 
high density printing is possible, a piezoelectric device is made in agreement with the array pitch 
of a nozzle orifice, the difficult process of carving in the shape of a ctenidium, and the activity 
which positions the piezoelectric device which was able to be carved in a pressure generating 
room, and is fixed are needed, and it has the problem that a production process is complicated 
[0004] On the other hand, the green sheet of piezoelectric material is stuck according to the 
configuration of a pressure generating room, a certain amount of area is needed for a diaphragm 
at the comparatively easy process of calcinating this, on the relation using flexural oscillation of 
what can fix a piezoelectric device, and the latter has the problem that a high density array is 
difficult. 

[0005] On the other hand, that it should cancel un-arranging [ of the latter recording head ], 
what formed the piezoelectric device so that might continue on the surface of [ whole ] a 
diaphragm, a uniform piezoelectric-material layer might be formed with a membrane formation 
technique, this piezoelectric-material layer might be carved into the configuration corresponding 
to a pressure generating room by the lithography method and it might become independent for 
every pressure generating room is proposed so that JP.5-286131,A may see. 
[0006] Moreover, such a piezoelectric device is connected with external wiring on the junction 
substrate joined to the passage formation substrate with which for example, a pressure 
generating room is formed, for example, the reservoir formation substrate with which the 
reservoir used as the common ink room of each pressure generating room is formed. That is, 
while the drive circuit for driving a piezoelectric device is prepared on a junction substrate, a 
drive circuit and external wiring are electrically cohhected through drive wiring by connecting 
external wiring of a flexible cable (FPC) etc. to drive wiring installed from this drive circuit. 
[0007] 
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.[Problem(s) to be Solved by the Invention] However, in such an ink jet type recording head of a 
configuration, since drive wiring is formed on the junction substrate, a junction substrate is 
heated by the heat at the time of joining drive wiring and external wiring, curvature arises, and 
there is a problem that a crack occurs in a junction substrate or a passage formation substrate, 
[0008] Moreover, this heat will radiate heat through a junction substrate, the bonding strength of 
drive wiring and external wiring falls, and there is also a problem that a faulty connection occurs 
between a drive circuit and external wiring. 

[0009] This invention can connect a drive circuit and external wiring good in view of such a 
situation, and let it be a technical problem to offer the ink jet type recording head and ink jet 
type recording device which prevented the crack of a substrate. 
[0010] 

[Means for Solving the Problem] The passage formation substrate with which the pressure 
generating room which the 1st mode of this invention which solves the above-mentioned 
technical problem opens for free passage to a nozzle orifice is formed, In the Inkjet type 
recording head possessing the piezoelectric device of this passage formation substrate which it 
is prepared [ piezoelectric device ] in a field side through a diaphragm on the other hand, and 
makes said pressure generating interior of a room produce pressure variation While having the 
junction substrate joined to said piezoelectric-device side of said passage formation substrate 
External wiring with which the drive circuit for driving said piezoelectric device was mounted on 
this junction substrate is fixed. And it is in the Inkjet type recording head characterized by 
connecting electrically through connection wiring which was pulled out from said drive circuit and 
said piezoelectric device, and with which it pulled out and wiring was formed of wirebonding. 
[001 1] In this 1st mode, in case a drive circuit and external wiring are fixed on a junction 
substrate, heating is unnecessary, and in order to carry out direct continuation of the connection 
wiring to a drive circuit, heating of a passage formation substrate and a reservoir formation 
substrate is suppressed, and deformation of these substrates and generating of a crack are 
prevented. 

[0012] The 2nd mode of this invention is in the Inkjet type recording head characterized by said 
drive circuit carried in said external wiring having fixed to said junction substrate in the 1 st 
mode. 

[0013] In this 2nd mode, external wiring which mounted the drive circuit can be fixed 
comparatively easily to a junction substrate. 

[0014] In the 2nd mode, the 3rd mode of this invention has the outcrop to which the part by the 
side of a connection side with said external wiring of said drive circuit is exposed, and is in the 
Inkjet type recording head characterized by connecting said connection wiring to said drive 
circuit by said outcrop. 

[0015] In this 3rd mode, in order to carry out direct continuation of the connection wiring to a 
drive circuit by the outcrop of external wiring, deformation of the junction substrate by the heat 
at that time and a passage formation substrate is prevented. 

[001 6] The 4th mode of this invention has said outcrop in the ink jet type recording head 
characterized by being the through tube prepared in the field which counters said drive circuit in 
the 3rd mode. 

[0017] In this 4th mode, direct continuation of the connection wiring is carried out to a drive 
* circuit within the through tube of external wiring. 

[0018] The 5th mode of this invention has said outcrop in the ink jet type recording head 
characterized by being prepared in the field which counters the periphery section of said drive 
circuit in the mode of the 3rd or 4. 

[0019] In this 5th mode, direct continuation of the connection wiring is carried out to a drive 
circuit in the periphery section of a drive circuit. 

[0020] The 6th mode of this invention is in the Inkjet type recording head characterized by the 
field of the opposite side having fixed to said junction substrate with said drive circuit of said 
external wiring in the 1 st mode. 

[0021] In this 6th mode, external wiring which mounted the drive circuit can be fixed 
comparatively easily to a junction substrate. Moreover, since the drive circuit is exposed, 
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. connection wiring is easily connectable. 

[0022] The 7th mode of this invention is in the ink jet type recording head characterized by 
external wiring with which said drive circuit was carried having fixed to said junction substrate by 
die bonding in which 1-6th modes. 

[0023] In this 7th mode, external wiring with which the drive circuit was carried can be 
comparatively fixed at low temperature to a junction substrate. 

[0024] The 8th mode of this invention is in the ink jet type recording head characterized by 
forming said pressure generating room in a silicon single crystal substrate of anisotropic etching, 
and forming each class of said piezoelectric device by membrane formation and the lithography 
method in which 1-7th modes. 

[0025] In this 8th mode, the ink jet type recording head which has the nozzle orifice of high 
density can be manufactured in large quantities and comparatively easily. 
[0026] The 9th mode of this invention is in the ink jet type recording device characterized by 
providing the Inkjet type recording head of which 1~8th modes. 

[0027] In this 9th mode, the ink regurgitation property of a head is stabilized and the ink jet type 

recording device which improved dependability can be realized. 

[0028] 

[Embodiment of the Invention] This invention is explained at a detail based on an operation 
gestalt below. 

[0029] (Operation gestalt 1) Drawing 1 is the assembly perspective view showing the Inkjet type 
recording head concerning the operation gestalt 1 of this invention, and drawing 2 is the top view 
and sectional view of drawing 1 . 

[0030] The passage formation substrate 10 consists of a silicon single crystal substrate of field 
bearing (110) with this operation gestalt so that it may illustrate. As a passage formation 
substrate 10, a thing with a thickness of about 150-300 micrometers is used, and about 180-280 
micrometers of things with a thickness of about 220 micrometers are usually more desirably 
suitable desirably. This is because an array consistency can be made high, maintaining the 
rigidity of the septum between adjoining pressure generating rooms. 

[0031] One field of the passage formation substrate 10 turns into an effective area, and the 
elastic membrane 50 with a thickness of 1-2 micrometers which consists of diacid-ized silicon 
beforehand formed by thermal oxidation is formed in the field of another side. 
[0032] On the other hand, by carrying out anisotropic etching of the silicon single crystal 
substrate to the effective area of the passage formation substrate 1 0 The pressure generating 
room 12 divided by two or more septa 11 is installed crosswise. In the longitudinal direction 
outside The free passage section 13 which constitutes some reservoirs 100 which are open for 
free passage in the reservoir section of the reservoir formation substrate mentioned later, and 
serve as a common ink room of each pressure generating room 12 is formed, and it is open for 
free passage through the ink supply way 14, respectively with the longitudinal direction end 
section of each pressure generating room 1 2. 

[0033] If anisotropic etching is immersed in alkali solutions, such as KOH, a silicon single crystal 
substrate here It is eaten away gradually and nothing, and the above-mentioned (110) field and 
the 2nd field (111) which makes the include angle of about 35 degrees appear the 1st field (111) 
perpendicular to a field (110), this 1st field (111), and the include angle of about 70 degrees. 
* (1 10) It is carried out using the property in which the etching rate of a field (111) is about 1/180 
as compared with the etching rate of a field. By this anisotropic etching, precision processing 
can be performed on the basis of depth processing of the shape of the 1st two field (111) and a 
parallelogram formed in respect of [ slanting / two ] the 2nd (111), and the pressure generating 
room 1 2 can be arranged to high density. 

[0034] The long side of each pressure generating room 12 is formed, and the shorter side is 
formed in respect of the 2nd (111) in respect of the 1st (1 1 1) with this operation gestalt. This 
pressure generating room 1 2 is formed by etching until it penetrates the passage formation 
substrate 10 mostly and reaches elastic membrane 50. Here, elastic membrane 50 has the very 
small amount invaded by the alkali solution which etches a silicon single crystal substrate. 
Moreover, each ink supply way 14 which is open for free passage at the end of each pressure 
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.generating room 12 is formed more shallowly than the pressure generating room 12, and holds 
uniformly passage resistance of the ink which flows into the pressure generating room 1 2. That 
is, the ink supply way 14 is formed by etching a silicon single crystal substrate in the thickness 
direction to the middle (half etching). In addition, half etching is performed by adjustment of 
etching time. 

[0035] Moreover, to the effective area side of the passage formation substrate 1 0, the nozzle 
plate 20 in which the nozzle orifice 21 which is open for free passage in the opposite side was 
drilled has fixed through adhesives, a heat joining film, etc. in the ink supply way 14 of each 
pressure generating room 12. In addition, a nozzle plate 20 consists of crystallized glass which 
thickness is 0.1 -1mm, and coefficient of linear expansion is 300 degrees C or less, for example, 
is 2.5^4.5 [x10-6/degree C], or stainless steel. A nozzle plate 20 covers the whole surface of the 
passage formation substrate 10 extensively in respect of one side, and also achieves the duty of 
the back up plate which protects a silicon single crystal substrate from an impact or external 
force. Moreover, you may make it the passage formation substrate 10 and a coefficient of 
thermal expansion form a nozzle plate 20 with the ingredient of abbreviation identitas. In this 
case, since deformation by the heat of the passage formation substrate 10 and a nozzle plate 20 
serves as abbreviation identitas, it is easily joinable using thermosetting adhesives etc. 
[0036] Here, the magnitude of the pressure generating room 12 which gives an expulsion-of-an- 
ink-droplet pressure to ink, and the magnitude of the nozzle orifice 21 which carries out the 
regurgitation of the ink droplet are optimized according to the amount of the ink droplet which 
carries out the regurgitation, regurgitation speed, and a regurgitation frequency. For example, 
when recording 360 ink droplets per inch, it is necessary to form a nozzle orifice 21 with a 
sufficient precision for the diameter of dozens of micrometers. 

[0037] On the other hand, with the effective area of the passage formation substrate 10, on the 
elastic membrane 50 of the opposite side, laminating formation is carried out in the process 
which thickness mentions [ thickness ] later with the bottom electrode layer 60 which is about 
0.2 micrometers, and the upper electrode layer 80 which is about 0.1 micrometers mentions [the 
piezo electric crystal layer 70 which is about 1 micrometer, and thickness ] later, and the 
piezoelectric device 300 is constituted. Here, a piezoelectric device 300 says the part containing 
the bottom electrode layer 60, the piezo electric crystal layer 70, and the upper electrode layer 
80. Generally, one electrode of the piezoelectric devices 300 is used as a common electrode, 
every pressure generating room 12, patterning of the electrode and the piezo electric crystal 
layer 70 of another side is carried out, and they are constituted. And it consists of one of the 
electrodes and the piezo electric crystal layers 70 by which patterning was carried out here, and 
the part which a piezo-electric distortion produces by impression of the electrical potential 
difference to two electrodes is called piezo electric crystal active section. Although the bottom 
electrode layer 60 considers as the common electrode of a piezoelectric device 300 and the 
upper electrode layer 80 is used as the individual electrode of a piezoelectric device 300 with 
this operation gestalt, it is convenient even if reverse [ in this ] on account of a drive circuit or 
wiring. In the case of which, the piezo electric crystal active section will be formed for every 
pressure generating room. Moreover, the diaphragm which a variation rate produces by the drive 
of a piezoelectric device 300 and the piezoelectric device 300 concerned is set, and an 
electrostrictive actuator is called here. 

[0038] Moreover, the reservoir formation substrate 30 which has the reservoir section 31 which 
constitutes some reservoirs [ at least ] 100 is joined to the piezoelectric-device 300 side of the 
passage formation substrate 10. This reservoir section 31 penetrates the reservoir formation 
substrate 30 in the thickness direction, is continued and formed crosswise [ of the pressure 
generating room 12 ], and constitutes the reservoir 100 which is opened for free passage with 
the free passage section 13 of the passage formation substrate 10 as mentioned above, and 
serves as a common ink room of each pressure generating room 12 from this operation gestalt. 
[0039] As this reservoir formation substrate 30, it was desirable to have used the coefficient of 
thermal expansion of the passage formation substrate 10 and the ingredient of abbreviation 
identitas, for example, glass, a ceramic ingredient, etc.. and it formed with this operation gestalt 
using the silicon single crystal substrate of the same ingredient as the passage formation 
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.substrate 10. Thereby, like the case of the above-mentioned nozzle plate 20, even if it is 
adhesion in th^ elevated temperature using thermosetting adhesives, both can be pasted up 
certainly. Therefore, a production process can be simplified. 

[0040] Furthermore, the compliance substrate 40 which consists of closure film 41 and a 
stationary plate 42 is joined by the field corresponding to each reservoir section 31 of this 
reservoir formation substrate 30. Here, the closure film 41 consists of an ingredient (for example, 
polyphenylene sulfide (PPS) film whose thickness is 6 micrometers) with which rigidity has 
flexibility low, and the closure of the one direction of the reservoir section 31 is carried out with 
this closure film 41. Moreover, a stationary plate 42 is formed with hard ingredients (for example, 
stainless steel whose thickness is 30 micrometers (SUS)), such as a metal. Since the field which 
counters the reservoir 100 of this stationary plate 42 serves as the opening 43 completely 
removed in the thickness direction, the closure is carried out only by the closure film 41 of a 
reservoir 100 by which a field has flexibility on the other hand, and it has become the deformable 
flexible section 32 by change of internal pressure. 

[0041] On the other hand, where the space of extent which does not check movement of a 
piezoelectric device 300 is secured, the piezoelectric-device attaching part 33 which can seal 
that space is formed in the field which counters the piezoelectric device 300 of the reservoir 
formation substrate 30, and the piezoelectric device 300 is sealed in this piezoelectric-device 
attaching part 33. 

[0042] Moreover, with this operation gestalt, the drive circuits 110 for driving each piezoelectric 
device 300, such as the circuit board or a semiconductor integrated circuit (10), are being fixed 
to the field corresponding to the piezoelectric-device attaching part 33 of the reservoir 
formation substrate 30. Furthermore, on this drive circuit 1 1 0, the external wiring 1 20 of a 
flexible cable (FPO) etc. is connected. This drive circuit 110 is electrically connected by the glue 
line 1 1 1 which is beforehand mounted in the external wiring 120, for example, consists of solder 
or an anisotropy electric conduction agent (ACF). 

[0043] Moreover, the drive circuit 110 and each piezoelectric device 300 are electrically 
connected by the connection wiring 130 installed through the outcrop to which the part by the 
side of a connection side with the external wiring 120 of the drive circuit 1 10 was exposed. 
Specifically with this operation gestalt, the through tube 121 to which the drive circuit 1 10 is 
exposed is formed in the field which counters the drive circuit 1 10 of the external wiring 120. 
The lead electrode 90 which continues on elastic membrane 50 near the longitudinal direction 
end section of the upper electrode layer 80 of a piezoelectric device 300, for example, consists 
of gold (Au) etc. on the other hand is installed. Furthermore, the penetration slot 34 which 
penetrates this reservoir formation substrate 30 is formed in the field [ / near the edge of the 
lead electrode 90 of the reservoir formation substrate 30 ]. And the connection wiring 1 30 is 
installed by wirebonding through the through tube 121 of this penetration slot 34 and the 
external wiring 120, and the drive circuit 110 and the lead electrode 90 are connected 
electrically. That is, direct continuation of the end section of the connection wiring 130 is carried 
out to the drive circuit 1 10. 

[0044] As an assembly procedure of such an ink jet type recording head, first, elastic membrane 
50 and a piezoelectric device 300 are formed in the direction side of one of the passage 
formation substrate 10, and as shown in drawing 3 R> 3 (a) after that, a nozzle plate 20, the 
reservoir formation substrate 30, and the compliance substrate 40 are joined to the passage 
formation substrate 1 0 with adhesives etc. 

[0045] Subsequently, as shown in drawing 3 (b), the external wiring 120 with which the drive 
circuit 1 10 was mounted is fixed on the reservoir formation substrate 30. For example, with this 
operation gestalt, the drive circuit 110 was fixed to the reservoir formation substrate 30 by die 
bonding. In addition, especially as this fixing approach, although not limited, it is desirable to use 
the approach of fixing at low temperature comparatively. 

[0046] Then, as shown in drawing 3 (c), the lead electrode 90 and the drive circuit 1 10 are 
electrically connected by forming the connection wiring 1 30 by wirebonding through the through 
tube 121 of the external wiring 120, and the penetration slot 34 of the reservoir formation 
substrate 30. 
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. [0047] Thus, with this operation gestalt, the piezoelectric device 300 and the drive circuit 110 
were electrically connected with the connection wiring 130 which mounted the drive circuit 110 
in the external wiring 1 20 beforehand, and was installed by wirebonding. That is, since electric 
connection is not made in case the drive circuit 1 10 is fixed to the reservoir formation substrate 
30, it can fix comparatively easily, without heating. Therefore, in case the drive circuit 1 10 is 
fixed on the reservoir formation substrate 30, the passage formation substrate 10 and reservoir 
formation substrate 30 grade are not heated. 

[0048] Moreover, the connection wiring 1 30 is formed of wirebonding, and direct continuation of 
the end section is carried out on the drive circuit 1 1 0. That is, since the connection wiring 1 30 is 
not connected on the reservoir formation substrate 30. heating of the passage formation 
substrate 10 by the heat at the time of forming the connection wiring 130 and the reservoir 
formation substrate 30 is suppressed. 

[0049] Therefore, it can prevent that the passage formation substrate 10 or the reservoir 

formation substrate 30 deforms, and a crack occurs with the heat of mounting of the drive 

circuit 110 and the external wiring 120, and the yield can be improved remarkably. 

[0050] Moreover, since the drive circuit 110 can be comparatively mounted in the external wiring 

120 at an elevated temperature by mounting the drive circuit 110 in the external wiring 120 

beforehand, the bonding strength of the drive circuit 1 10 and the external wiring 120 can be 

improved. 

[0051] For example, it is desirable to heat at 180 degrees C - about 210 degrees C. when it 
mounts the drive circuit 110 through the glue line 1 1 1 which consists of solder, and when using 
an anisotropy electric conduction agent (ACF) as a glue line 111, heating at about 170 degrees C 
is desirable. Although it is necessary to determine whenever [ stoving temperature ] in 
consideration of the virtual junction temperature of each substrate to mount a drive circuit and 
external wiring on a reservoir formation substrate, a drive circuit can be mounted good at 
desired temperature by mounting a drive circuit in external wiring beforehand like this operation 
gestalt. 

[0052] In addition, although exposed, the connection wiring 130 covers the drive circuit 110 and 
the external wiring 120, and forms the insulating member 140 which consists of an epoxy resin 
etc., and you may make it plan electric insulation of the connection wiring 130 with this operation 
gestalt, for example, as shown in dr awin g 4 . Of course, although you may make it prepare only in 
the field in which the connection wiring 130 was formed, this insulating member 140 can certainly 
fix the drive circuit 1 10 and the external wiring 1 20 with the reservoir formation substrate 30 
while planning electric insulation of the connection wiring 130 by covering and forming the drive 
circuit 1 1 0 and the external wiring 1 20. 

[0053] Moreover, although the drive circuit 110 mounted in the external wiring 120 was fixed to 
the reservoir formation substrate 30 with this operation gestalt. you may make it fix the field of 
the opposite side to the reservoir formation substrate 30 in the drive circuit 110 of the external 
wiring 1 20, as it is not limited to this, for example, is shown in drawing 5 . 
[0054] Moreover, although a through tube 121 is formed in the external wiring 120. the drive 
circuit 1 10 is exposed to it and the connection wiring 130 was connected to it within this 
through tube 121 with this operation gestalt in the drive circuit 1 10 As it is not limited to this, 
for example, is shown in drawing 6 . while forming the outcrop 1 15 to which the drive circuit 110 
is exposed in the field which performs mounting with the external wiring 120 in the center 
section of the drive circuit 110, and counters the periphery section of the drive circuit 110 The 
drive circuit 110 and the connection wiring 130 may be connected by this outcrop 115. 
Moreover, for example, it may be made to carry out direct continuation of the wiring which does 
not need to mind the drive circuits 110, such as an earth wire, to the external wiring 120 by 
wirebonding etc. 

[0055] Such an Inkjet type recording head of this operation gestalt After filling the interior with 
ink until it incorporates ink from the external ink supply means which is not illustrated and 
results [ from a reservoir 100 ] in a nozzle orifice 21, According to the record signal from the 
drive circuit which is not illustrated, an electrical potential difference is impressed through 
external wiring between the bottom electrode layer 60 of each corresponding to the pressure 
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generating room 12, and the upper electrode layer 80. By bending and making elastic membrane 
50, the bottomi electrode layer 60, and the piezo electric crystal layer 70 deform, the pressure in 
each pressure generating room 1 2 increases, and an ink droplet carries out the regurgitation 
from a nozzle orifice 21. 

[0056] (Other operation gestalten) Although each operation gestalt of this invention was 
explained above, the fundamental configuration of an ink jet type recording head is not limited to 
what was mentioned above. 

[0057] For example, although the ink jet type recording head of the thin film mold which applies 
membrane formation and a lithography process and is manufactured was made into the example 
with each above-mentioned operation gestalt. of course, it is not limited to this and this 
invention can be adopted also as the ink jet type recording head of the thick-film mold formed by 
the approach of sticking [ for example, ] a green sheet. 

[0058] Moreover, the ink jet type recording head of each [ these ] operation gestalt constitutes 
a part of recording head unit possessing an ink cartridge etc. and ink passage open for free 
passage, and is carried in an ink jet type recording device. Drawing 7 is the schematic diagram 
showing an example of the ink jet type recording device. 

[0059] As shown in drawing 7 , the carriage 3 which was formed removable and carried these 
recording head units 1A and IB is formed free [ shaft-orientations migration on the carriage 
shaft 5 with which cartridge 2A and 2B from which the recording head units lA and IB which 
have an ink jet type recording head constitute an ink supply means were attached in the body 4 
of equipment ]. These recording head units 1 A and IB shall carry out the regurgitation of a black 
ink constituent and the color ink constituent, respectively, for example. 
[0060] And the carriage 3 which carried the recording head units 1A and IB is moved in 
accordance with the carriage shaft 5 by being transmitted to carriage 3 through two or more 
gearings and timing belts 7 which the driving force of a drive motor 6 does not illustrate. In 
accordance with the carriage shaft 5, the platen 8 is formed in the body 4 of equipment, and 
record sheet S which is record media, such as paper to which paper was fed with the feed roller 
which is not illustrated, has a platen 8 top conveyed on the other hand: 
[0061] 

[Effect of the Invention] As explained above, while fixing to a junction substrate external wiring 
with which the drive circuit was mounted in this invention, since it pulls out and wiring was 
electrically connected by wirebonding, when [ in which a drive circuit and external wiring are 
mounted ] pulled out from a drive circuit and a piezoelectric device, it can prevent that a 
passage formation substrate and a junction substrate deform, and a crack occurs with heat. 
Moreover, by mounting a drive circuit in external wiring beforehand, a drive circuit can be 
comparatively mounted in external wiring at an elevated temperature, and the bonding strength 
of a drive circuit and external wiring improves. 
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■ * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the Inkjet type recording head concerning the operation 
gestalt 1 of this invention. 

[Drawing 2] It is the top view and sectional view of an ink jet type recording head concerning the 
operation gestalt 1 of this invention. 

[ Draw ing 3] It is the sectional view in which it is shown like the erector of the ink jet type 
recording head concerning the operation gestalt 1 of this invention. 

[Drawing 4] It is the sectional view showing other examples of the ink jet type recording head 
concerning the operation gestalt 1 of this invention. 

[Drawing 5] It is the sectional view showing other examples of the ink jet type recording head 
concerning the operation gestalt 1 of this invention. 

[Drawing 6] It is the sectional view showing other examples of the Inkjet type recording head 
concerning the operation gestalt 1 of this invention. 

[Drawing 7] It is the schematic diagram of the Inkjet type recording device concerning 1 

operation gestalt of this invention. 

[Description of Notations] 

10 Passage Formation Substrate 

12 Pressure Generating Room 

20 Nozzle Plate 

21 Nozzle Orifice 

30 Reservoir Formation Substrate 

40 Compliance Substrate 

60 Bottom Electrode Layer 

70 Piezo Electric Crystal Layer 

80 Upper Electrode Layer 

100 Reservoir 

110 Drive Circuit 

120 External Wiring 

121 Through Tube 
130 Connection Wiring 

. 140 Insulating Member 
300 Piezoelectric Device 
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jSTit'iDffiaiiaiKi 1 o*^$^^:<•ctcfcL^i^«^±. r?^ 
V7K>7^-<>>:f^{r<toT^apiEiai 2 0(::itisa8!-r 

[00 5 5] Z<Dcfe5>S:*SI«fi}^l8<D-f V^i^x^y 
ae^^^:;Kli. llI^L/c^:L^^1^SP>r :x^fltjs&#S:3i)^b-r > 
^^©iy32i<5^. U-tf— /<i o 0*>b/X;u§gP 2 ncs 
^*X?P^aJ^-r>^-eaiycLfr^. EI^.U^^:l^SBij!IIHl» 

ftt*:B7 0*fc4o^XJ^*-li:-5Cli:lc<fcy^ «.lE:taa£^ 
^1 2P^(7)iE:*D}!i<S*y-/X;uBBP2 1 v^jgA^ 

[0056] «fea)^!fiJ^ffi) JU±. *«B^(7)#SIJ6Jf^ 
[±-t L ^ 0) izIS^ ^ ^ <D -C l^ o 

[0 0 5 7] m^\t. ±i&(D^mmmmxit. fism^tt/ 

■r^«<0*;il::J:y5^JiE$*i-5eHM<7)-<>^i:;x*:/ h 

[00 5 8] *fc. c*ii^,«.sijfij^ffia)>r>^ vx*y h 

[O O 5 9] !2l7(Z5i^-rcfc5l:i. -O^vx^v h^lBS^ 
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[0 0 6 0] -^-Lr. ffiM^— ^ 6(Dffiaft*/)<H^L3a: 

^:'v3f::fEa**u«)C<tr% 150^^*:/ K^^^:; h i A& 
t; 1 B * JSOR Ltc^-Y' y V 3 {-t^-^ y 'V 5 o 
T5^gll*4x^o -Ifi-. 3$M*{*4f::(i^-vy ^yvSftSlc 
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ici^Absias-r^CitiCcfcy. it«wsia-c8ga[si»s-^ 

[HMtT^fSmT'artftB^] 

[01] *«ea<os8ifiji^sii ic«4^>^i;x*v K^ts 

[1212] *«B^cDSIffiff^Kl icIS'S-r^^vx*:/ hsClE 
[^3] ^agB^CD^JfeJ^Slfc-^-S-ri/^vx-y hStE 
[114] *fgBJ<7)IIJfiJ^ffi1 f::«^-r>>>vx'y K^re 
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[He] *«^(DSlJfij^ffii fr«^-r>^i;x'> hSiE 
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